(i2)*# ts a am ic a -5 1 \ x ^ m $ *t s ma m 



(43) Hss^gga 

2004 £ 15 H (15.07.2004) 




PCT 



(10) SBg^MS^ 
WO 2004/058440 Al 



(si) mmmmm 7 : B23D 37/10, 

39/00, B60B 35/14, B23Q 11/00, 11/10 



(21) g®ttISI##: 

(22) @f£ttlii B : 

(25) StettSI<D*iS: 

(26) Be^IOfig: 

(30) ffiSfcJfir-*: 

#1112002-374875 



PCT/JP2003/016554 
2003 *P12 fl24 B (24.12.2003) 

B*g§ 



2002 *P12 £25 B (25.12.2002) JP 

(71) ttliiA(#ll£|l!j{<£T(D»56@ICOlNTj: B**S 
Xftie^tt (NSK LTD.) [JP/JP]; t 141-8560 mSCtB & 
JIIE Tl 6 # 3 # Tokyo (JP). 



(72) S§HH#; fc^tf 

(75) 3S^#/ttl8IA(*l|ICO^T<D^;: 3mgfjfc(YA- 
SUMURA,Masahiro) [JP/JP]; X 25 1-0021 tt§£jl||ft & 
JRmS;S#^ 1T|5_f5 0f B^MSxfcit^tt 
l*i Kanagawa (JP). StU fgff (HAGIWARA,Nobuyuki) 
[JP/JP]; x 25 1-0021 jg|;Rm g|;g#^ 1 TB 

Kanagawa (JP). 
(HORIKE,Shoji) [JP/JP]; T251-0O21 #s£JHSl B 

S$Siattifl1Tl5t5 0f B **sx<*3t£tt 

03 Kanagawa (JP). 

(74) ftIA: #_t Si$ (INOUE,Yoshio); T 103-0027 W.M 
SlEfifcE 0*«3TS lS4#@jB5e/U3|igTokyo 

(JP). 

(81) (Urt): AE, AG, AL, AM, AT, AU, AZ, BA, BB, 

BG, BR, BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, 
DK, DM, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, 
HR, HU, ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, 



(54) Title: METHOD OF PROCESSING FEMALE SPLINES OF HUB UNIT FOR SUPPORTING WHEEL 



00 
IT) 



o 




(57) Abstract: In a method of processing 
female splines of a hub unit for supporting a 
wheel, a hole (3a) with a hollow cylindrical 
shape is formed in a shaft portion (3c) of a hub 
unit (103) before swaging. After the swaging, 
female splines are formed in the hole (3a) by 
semi dry- or dry -broaching. The diameter of 
the hole (3a) that has a hollow cylindrical shape 
after the swaging is set such that it becomes 
larger as it approaches a swage portion (3d) of 
the shaft portion (3c) by the amount of reduction 
in the diameter caused by the swaging and 
pressing-in of an inner ring element. 

(57) mm-. mtt3E^ffl/\^zL- v 

hi o30>fflSB3cic % aa«&#iitr lenity 

fcni§JKtt(C^^?L3 ait. ifigp 3 c a>jra 



WO 2004/058440 Al I lllfl llllllll II lllfll lllfl Htll ||»| HH 1 1| «| HH| |H|| HIH HIH ||MII llll IHIIH IHI Ull III! 



LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) Jt^U (fcm)t ARIPO t$|* (BW, GH, GM, KE, LS, 
MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), ZL— 9 y7S 
it (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), B — □ 
/<4#» (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, 
FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, 



TR), OAPI *#|* (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
GW, ML, MR, NE, SN, TD, TG). 



WO 2004/058440 



PCT/JP2003/016554 



1 

m m m 

5 &m#m 
io nm&ffi 

&5lz, hmv-Z l o 3©/\:/ij«3 c^ttfe^y^<>?L3 a 

B*#^2 0 0 1 - 1 6 2 3 3 8^fg#^ 0 ) 0 d©^, i*» D t§t^ 
15 E14>, 1 6^7U>^1 8^LTA7Wl53 cfC^f&^tifc 

1 7 3 c fcBEA • ft&t-znmmm-v&Zo 

<fc5tC, hffly-^ 1 0 30/\y|l3 c}C|S^7t]lttX^<>g|5 3 

20 Tf£tfT^£ (M^tt, B*®M2 0 0 2- 2 9 2 1 0^fg#Mo) o CCO^, 

Jilixy^O^^n-^tc^^TJnXLT^^ (#|;U^ B2M#|H§2 0 0 2-6 

16 6 i^^g#^,) e £<m§^ mx??^ >(Dffiu$&mfe'rz>z\t&-cg 



WO 2004/058440 



2 



PCT/JP2003/016554 



02-28380 4^m, B*Wm 2002-8957 2#^#flg 0 )„ 
#M 2001-16233 8-^J»fc|B*©ftIX^i*fc*^Ttt, ^R£K 

Sfc, B*#i2 0 0 2- 2 9 2 1 0«Mi©^ttlc*ViT», A^-<> h 
1 0 3©tt^©ftSte«#S|35t*^^«, Hixy^^f >§B3 e£jB<Lfctt*i 
fc£&S&V>. £©fc8&, Atey h 1 0 3 0flUy7-f>3 e t^g^f > 

0*^2 0 02-28380 4f&«^B*«R2 0 02-89572^ 

-^JPXU JD^fc#-5-tlx->-3>©$i|g^^bTV^^ t5h*7-f% 
L < tt H 7< JPX£fr -o T^&^©TiPXm©*fe*£X;g£#< CI £a*Tr£&V>„ 
•©^|^^WbT^P--^px^fT^T^^Vi©T i , ^I!5ix>n- 
^ S & ^ a ^o. - «/ h © *| -g- ^ «x > 3 — y «J 0 L T x > n 



WO 2004/058440 



PCT/JP2003/016554 



3 

»9i©wjs 

5 -r\ it*:/7-r >©«<*£« o&<, ffim&<mx~77-c xDmnitft? z\ttf 
b*»t>iiniife©«B#xas#< z&w~ci*z>*m-£&mr\73-=Ly bom 

10 V-t>*l&mks -feS H^< s bb<«F^^^o-^iDX^J:DS&fB?L^jtttX7 0 

IlttX y 9 -f > © ft _L Jjpx ft ff 5 o * b < «S9IB«I^ y 9 -f > © y n -^^ip 
20 ^iPXftfir-5o 

87^>MBn:tT^<c:tn«kr), Jtsxy^-r >©tt±^jpx 

25 TiJIIXftj&*4>& < T^t^o 



WO 2004/058440 



4 



PCT/JP2003/016554 



Elite, *»MfcH*>*^P-^J0X©*fiJ5&s*rA^3.-y hffi7-^^_h 
ftit©*§£-©8lrMHT&&o 
H2fct, ^D-?iDI©i^^tA^-y hffl^-^TlRj^©*^©!*? 

B 3 AttinttfcM©, fLTi 3 BBJp«r»«©^^-f >»rtfflJL»«*Sb 
^fe<ktf»#|fri&HT**. 

H9A, H9Btt, h»J5fcffl©A^ffl«7-^©X^7-r>»lK3!EJp 
XS7R*r»f®iaT?*t), EI 9 Ate^D-^iPXW, 0 9Btt^n— ^JOX^©^ 

mi o Ate, /\7n.-y bom^^mmms sioB-nioEfi *n 

Hi 11*. ^*^ffl^^*©X7 p 7-1'>^j!jpX77^^-rA^a.-^ hffi 
■7— ^©$r®E!T&£o 

Hi 2tt, X7 P ^<>^iW©gB<h©r B 1}cMW^S5bfc«©7;y^-f> 



WO 2004/058440 



5 



PCT/JP2003/016554 



3 B^mmisTmrn-rzo v-z i o 3«TO3 c tm^^wr^r^oy ? 

\z£K>mm-&*vx&r)^ ttft^mi 7 \muz c\zfe\Kmmmuz d\z 

^M«>f, ^woxmiz&vm%:$>&~Df£/\7=L-y b*^mzw<otttf 
rem, mffiiHmizmmirzfflft^iztsiio , mm^m\zmm-?z>ffift&T\zt£z> 

m, 0 3 A, El 3 Btt^D-fjjnii©A7'ar7 hJS^-^CDirSElT&D, 
H 3 A«i0^ft6HU©X^^'f >Mffl?Lf^$^tTfc HI 3 B teMffe^© 
Xy7^>MfflW^tT^§„ 134 A, ®4B&, ^tl^tlA^-^ 

m-v&z, m6\ty'n-^mjciz^xy-)i^/\y'=L-y hm v-zizmmz 
ttwm&Tjk-tmmmm-c&Zo m7 ^n-^mjuz^Txy^-c >mn(D 



WO 2004/058440 



6 



PCT/JP2003/016554 



B19 B\ty , n-^MX'&<DVim$:7jklsT^Z> e mi OA-Ell 0Ete/\7oL- y 
0 3tf±faglzm.<om?t>tl, U—y 10 3©?L3 al:^2®XM/-hi 

tt^©ifi[^ifttti**Hf«fcK3t*nTv^0-c, y?>i?3 b<DTm&mmtv 

hffl<7-^7 1 0 3 (7-^ 1 o 3 i«b»3) $±TiS»fcLfc»^(D 
7-y 1 0 3«t|xy^<>j#^nx©^ t 7->7 ! g.1$l<D J hmsbW-mW>l at 

h 3f^^$n^)^> ? 3-r>h©5 J i0^ < j : jp i ^j e ,5pp^ 1 at©^fcD^ 



WO 2004/058440 



7 



PCT/JP2003/016554 



2 j&Jjra-r * RMa 3 a SSW-t* < . ^©?L 3 a WU 3 d fciS 

CinfcJu g] 3 B {C^T «k "3 fc, iPl«Je>fcJ;-3T313 aCD|*ia*«JR«|-r*fc«>, 
A^IM 3 c ©?L 3 a (Dnm^y-)V 2 O^g (X h U— hmfaU 2 b 

j:d/jn*v*&, y*-;p2©»**tA6feoa:*fe8e)T*s 0 a»jc, /Sottas 3 c 

©7L3 artaj&Jy-;P2nft«fc0**ja#-5try-;P2O?L3 afc»r*Wi£? 
g#^<&<5 0 A^iS!3c0?L3a[l JUttto^fttt®* 1 7 ©JEA 

rtfcAe&^cfcSfc-rs&fc^— ;ui 1 ~>-;n icdij^^i i 

#^TfcAVi. ^-V ^y«7*D-^pxtu(C7-^ 1 0 3fcSfct)f5ttj\ ^D-^ 
±Bmm<D r 7-^ 1 0 3©A^fftSB3 c^yD-^iOXfcd;-oTl!liX7 P ^< 

>*^f*xak:o^Tlttwr*. El3BK:^L7c«fc5fc:, a^3©^3c 



WO 2004/058440 



8 



PCT/JP2003/016554 



£?L3a£^U MBtb&cDV-? 1 0 3^\ 0 5 Id^-TcfcS K:, &%HD£5\z 
$:±(Dfrlt>iZ, 7-JP2©^2a(l77y6 ,j_- > / /¥ ^ ) ^ 

'no. zL<D'7V-->zf\$r 7 -t7 1 o 3 ifiy->7&& i fcaesn stately 2 

T^oT<5t, ±7^5d«£*rW^ (3:EP7j[6]) ±?t774^ 
SfcTfcbT* fui£©,£5fc, «7-* 1 0 3©A:/«|gB3 c©?L3 aft\zy-)\, 

?aT?»5T7^9fcifirJ<t, T7^9 3Wfe&Pt«rrti (^P75fR]) (3:|g< 0 ± 
7h&7-Jl/2iI^t^^§fefe©yX;P 1 OfcJU 7—^ i o 3®±#JtlgSL 

t&§ 0 y-;i/2£VX;n ottmmr&m, y-)V2<o®ji2 a<Dmiz$.xh 

vfcm2 o*f>k&miz>o z<D9$<Dmm\$5cc/h Ryots. H^jnn?**. 



WO 2004/058440 



9 



PCT/JP2003/016554 



!*<l&flstt, H 7 3 fc, T?t ^ ^ 8 2 ©TS^^o^*, ± 

T^iry* 8*«y-;P2Woj;5fc7-^ 1 0 3J:DTl:!ltWT 
Wfc3m/min~8 Om/min T^^o J*8^iS5&©4 0m/min~ 8 

om/fflin *»fflLTv>s. ^©aftn wvm&m&m^. y-)\s2<Dmm&m 

Z.Qlz<^Z. t&mfa LTV**. 

m<mmt, m s \z^t^ ? \z, v-)V2^u~^ i o z^ynmmvxm^ 

7^6 ^Kj$-&T^— )V2(DWJ3 2 a \ZttmVtz.® & U — ~> 

Tbfe^, T?t7^8^-^2^jfL±^ 0 Q\zy-)V2WT&'3< 
tT7^9^tttE^[Ril:||< 0 IwjB^fc. ±5 1 tyi'4 ! bTlltT±7^5 

T±#£i±£ 0 y-;P2#*_h^^4l;:gl3iL> ±^y#4^.y-;U2£o 

7^9**^^fcBB*«. 7-^ 2 ^O^^fcUft ^ 4 }MT±#L, 



WO 2004/058440 



10 



PCT/JP2003/016554 



1 tTy^TOflJIWftfttl 0-3 0 tfmfcfcSJ:3iaRfcbTV> 
S&fc, =tefcWBg|BT?tt, y-;i/2©£ V-->t?^mZ77i'6 tLtctf, 



WO 2004/058440 



11 



PCT/JP2003/016554 



So 

HSfcwUfcJLS aira-Tttfc<, rtfi6W-&R«»«©JLT**. Z\co/\ 
3 ' 3 c ' U >^ 1 2 £ffiAlT£ t , 3fL3f Wgfc 

MiL ' T3f ' «I$17 (BQSM) £BE 

H9BCStJ:3fc, >»J*flRL3 «' ^ShTV^. CCDXT^ 

•f >&&M1L 3g'ft ^©^^ Wfegp 3 d ' fcffi < &5 te Lfc^o T (0 

n-^t-ks^^lnxoJRij^ft^^^jit^-e^ y-;i^£Mfcfr 

ddTte, 'J>yi20ffAfcd;oT?L3f' ©»«*iR«$*fc^ Mff's 



WO 2004/058440 



12 



PCT/JP2003/016554 



01 OA — mi 0 E «f> mi OBttr/n-^Jfeftiifc <rt*X*£EAtt>. El 
1 0 CttrtlftS^JBEA^ El 1 0 DttJDlUfea, 111 1 0 Ett^D-JStllf iDX 

*«wlt^«. mi oa-hi oe+, mmmm3c<Dm^m, mmm^m 

t^tn^LTV^. B10.B-B10E*»5, FM*l»*JEA^»ftH»«> (# 

Ufc**oT, 03 A, 03B^H9A, B 9 BfcjRLfcXSMfcH 1 0 A— 0 
1 OECSlfcll^^'fXDMf-^^D, ^©m, 03A, 03B^>0 

9 a, H9B©xa©»«ft*jrr*t»*WT**. fiwi2©»i 
MftTtt&£^£jfcft:Lfc]fco&. «tfj5~i otonf c^lt, »wkgf m^l 

fl*K I>a-^-#f©7^10 3©^ ^W©#*£l£<Yc£>, x> 

^fflbfc^P-^IS©^-*— *tmbT^SB*#H|2 001-28711 
6^**«fc^B*«p|B2 0 0 1 -2 6 9 8 1 3^|*#*lCUTl^. 
£(±KWUfc«t5fc, *38?J§©— ^fefc^O, ;\7a.=.y h/fl?-* ©*&&£, 



WO 2004/058440 



13 



PCT/JP2003/016554 



* y 57 ©tt_b an: ft fx 5 **, ma < ^ -r > ft met § c t ifiv 



WO 2004/058440 



14 



PCT/JP2003/016554 



it ^ (d m m 

A^ffl^-^©MfB7L^yD-^nX(-^D]Ifi7 > y^^>©^ni^ff^, 



WO 2004/058440 



15 



PCT/JP2003/016554 



l»^P^T§fe^(D^U-^>^^^V^il < h^#mi-r-5»^lgl^fB 
8. MlBiziS F^^ ! bb<«H^'r>'*D-5 1 JPX(D^t^-;i,^#*b^i9 

-f >iPX^?4o 

1 0. ffifB/\:7a-y h©±^f9±M^^O|g«MJ;0T#J, Xtefatl^- 
^-;^tHAD-r^l^<D^< ^^^^iggb, u©7^^HJ;-3T 



WO 2004/058440 



16 



PCT/JP2003/016554 



K 

1 3. fflr&gti 1 teic*©^«5fcj: DJnx^njfeA^rL-y k 



WO 2004/058440 



PCT/JP2003/016554 



2/1 1 



IH2 




WO 2004/058440 



PCT/JP2003/016554 



3/11 




HI 3 B 




3 



WO 2004/058440 



PCT/JP2003/016S54 



4/1 1 



4 A 



1/1 17 3d 17 11 




4 B 



11 11a 17 



3d 




WO 2004/058440 



PCT/JP2003/016554 



5/1 1 




WO 2004/058440 



PCT/JP2003/016554 




WO 2004/058440 



PCT/JP2003/0 16554 



7/1 1 




WO 2004/058440 



PCT7JP2003/016554 



8/11 



8 





•l 



WO 2004/058440 



PCT/JP2003/016554 




WO 2004/058440 



PCT/JP2003/016554 



11/11 

mi i 

17 3a 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/16554 



CLASSIFICATION OF SUBJECT MATTER ' 

Int. CI 7 B23D37/10, B23D39/00, B60B35/14, B23Q11/00, B23Q11/00 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED " " ~ 



Minimum 



documentation searched (classification system followed by classification symbols) 

Int. CI B23D37/10, B23D39/00, B60B35/14, B23Q11/00, B23Q11/10, 
B23B19/02, B23B5/00 



Dociimentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Slunan Koho 1926-1996 Toroku Jitsuyo Shinan Kbho 1994-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Jitsuyo Shinan Toroku Kbho 1996-2004 

Electronic database consulted during the international search (name of database and, where practicable, se arch terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Y 
A 



JP 2002-283804 A (NTN Corp.), ' 

03 October, 2002 (03.10 .02) , 
Claims; Par. No. [0043] 
& WO 02/078979 Al 

JP 2002-126941 A (Nachi-Fuj ikoshi Corp.), 

08 May, 2002 (08.05.02), 
Par. No. [0001] ; Fig. 1 
(Family: none) 

US 1507771 A (WALTER FERRIS), 

09 September, 1924 (09.09.24), 
Fig. 1 

(Family: none) 



1-3,5-8,12 
4,9-11,13 



1-3,5-8,12 



7, 8 



[x] Further documents are listed in the continuation of Box C. Q See patent family annex. 



Special categories of cited documents: j 
document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing "X" 
date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 
*CT document referring to an oral disclosure, use, exhibition or other 
means 

f P* document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



of the actual completion of the international search 
29 March, 2004 (29.03,04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Date of mailing of the international search report 
13 April, 2004 (13.04.04) 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet} ttulv 1<>W> 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/16554 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document, with indication, where appropriate, of the relevant passages 



Category 1 



Relevant to claim No. 



JP 2002-126967 A (Enshu Kabushiki Kaisha) , 
08 May, 2002 (08-05.02) , 
Claims; Fig. 3 
(Family: none) 

JP 2002-347406 A (NSK Ltd.), 
04 December, 2002 (04.12.02), 
Fig, 1 

(Family: none) 



9,10 



5,6 



Form PCTYISA/210 (continuation of second sheet) (July 1998) 



a. mwv>m-rz>ftm<o$rm mmm$m a po > 

Int. a B23D37/10, B23D39/00, B60B35/14, B23Q11/00, B23Q11/10 



PCT/JP03/16554 



HESrtTofc*/M«seH- (IPC) ) 

Int. CL 7 B23D37/10, B23D39/00, B60B35/14, B23Q11/00. B23Q11/10, B23B19/02, B23B5/00 



*'MR»»eW«-0 JmT»«(E*t?o fc*»F*C-&*ih.fc % <D 
B*M£m&|R 1 92 6-1 9 9 6^ 
B^ffl^M^fflgr^^ 1 971-2004f 
B*Bffi»Ui|^« 1 994-2004^ 
H*B*US*ff%Sft&* 1 996-2004^ 



m%8&x*®im vtz.m^~t"<~* c^-^-*©***, mic^u^is) 



Y 
A 



JP 2 00 2-28 3 8 04 A(^^^^^^±) 
,?° 02 ' 10. 0 3, ttm«)«Be, gf[0043] & 
WO 0 2/0 7 8 9 7 9 Al 

JP 200 2-126941 A «te*£rtfc?F=a|) 

2 00 2. 0 5. 08, wm [000 1] , [Hi], (? T * 

' — '£ Is) 

US 1507771 A (WALTER FERRIS) 

1 9 24. 0 9. 0 9, Fig. 1, (77^^U 



1-3, 5-8, 12 
4, 9-11, 13. 



1-3, 5-8, 12 



7,8 



5 y-fcBB-t-S»JJR«r#JI 



* BI^AifcCM^rfy— " mnmai^Jri.i^ ~~ — 

roj pSkJSIS mm -fc»s:i*i», S**Kt,T»s«-e*,5itMr-8K 



2 9. 03. 2004 



e*®#^ (i s a/j p), 

SHI#^- 100-8915 
t^PCT/ISA/2 10 ®2-!-e?) (1 9 9 8^7^) 



1 3. 4. 2004 

3 C 8 6 1 2 



tfg#-§- 0 3-3 58 1-1101 ftm 3324 



HE4 



mm&Hr PCT/JP03/1 6554 



JP 20 0 2-126967 A frtHc^tt) 

2 0 0 2. 0 5. 0 8, «Ffff3fc<£>i&ffl, [|H3], C7 T *U 

JP 2002-347406 A ( H ^ZHatetfc) 
200 2. 1 2. 04, [HI], 



9, 10 



5,6 



«SPCT/ISA/2 10 «2-;-^f) (1 9 9 8^7.8) 



